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m m m 

[oooi] *mwi$, mtitzMfrm&zmu £b\mmfttcMmmk*i>^vy%mmMz 

[ooo2] ^^,mw(DmmmmmmmLtc.mmw.mnm^mm^m^b 
m&&<nmm\^ »^moi, mcf-w (tin)®, ^s^^ymcN) 

[0003] *iE©9Jffliinx©i«IB4^kfc|^oT, §MS5»^cflltt-»»#6tt©^± 

[0004] ^-e, ±&®mm<D®ffi&m<Dtzib^ m^mw^^-r 

#fp«2(c«, ai o m±7^?mft<Dmm^cvDmzxwiikT^~v- 
j±M*}$mu ^yy^nm\^^xb. m(Dmmxmm^ztcmmtiQoo%) 
z.b*mmtstix^z> 0 ftfrjcmim, x^m^b^mwomm^^y 
-fv^ Trsy*mizx(cr-si-B)Nfrbftzwm&!$,mu mm<D*?yy?- 
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[0005] #ff£iU:#M¥8-1408-^2M£ 

<®m$:1ik2 :<®M¥5-l 69302^4M$ 
#ff£jfcfc3:#M 2002 -212707^$ 

[ooo6] Lfrhfttftb, ±mmnxm\^m^ftmtm<Dmm^<>x^ mxmmz 

[0007] mnxto2<DimM <nttMfix\zm&b<D%mm^-tftxh^ ^<Dtc& 

&m%&\z&m't&k, mm\m%ttm&\az%%mz±%tmmm^x 
X.mA*t*\ ttW«ili©iMfc©IH»*\ ^«s»»-t-««a»tt«©w 

[0008] ftot, @ «Jtt, «H4K:«*k «HCflMJf©&JR 
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[0009] *mm<D~m (one aspect) 12, IMll:#<t{)2l©tll (TM&itf 

[ooii] -tft&b. ^mm<D~m^^mmmmum^ mwt, z.v>mfr$m\m& 

^fitc^i<bh-M(DrUMb^<Dr^mmm^M^ntc^tKbh~m(D± 
Oit^/F^U. l~30T*fe^ o 

[0012] tuiefJitffiSF^io-zsN, mmmtmmFmoNSA±-?hz>z.tf)\ 
tttimrumt(D^m^^wm<DmRm. 5-3. o»mx&%z.b&, tffia± 

[0013] £ibf^ fff|E±M«J?^2. 0-10. Ojjmtfet), a.ojtfflETM«J¥^3 

. o~i2. ojum-cfes^^, mm&mmmffimmmirzzktfvitxMiKm. 
[0014] Kft^ mm±nmtf&ft<bhim<DMikT/v*~v&m$:mu &^mmrn 
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[0015] WfaS#:t0^ffi^^LTfiiiL^^fpl^^ftLfc 
[0016] Sbfc, ttffE^^b^^^«^>^<^MfB^bT^^'>A«ffl^«$tifc 

mw&x, %immmk^?>TM<nmmi)n. o~io. o^m, mm^mt^ 
>±M<Dmmtm. o~5. o^m-cfeo, j.oi<t /t^s^w^^wci-o^j; 

[0017] tfia^^b^^vSTJB^ffii^afc^t, m^t^yrm^m^ 

[ooi8] ^-c, mm&vtzftirfcmk^ym^z, tn^mt^yrmomm^ 
[0019] ittfiE£W£&«^t^^fti^ ttfia^t^vTS^ffi* ft^ 
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wm&-9vm s fc<n&&zmftxmmk^?ym<Dwmm>k*fa±x^z&x 
[0020] *%w<D&mmmnmz, mm±nm<D&mm\mi&&titcmmm, mm±u 

[0021] WfE^^^^^^^Ta^T^^LTiiaflfeOTi^M^^^-t-Sr^iCi 

^x^m^^o^mmm^m^^xi^mt^ym^^m^^u^ 
mwx% So ^M^^^br/v^^s^swi-f ws^LT±ie 

[0022] Sfefc:, frfB^^k^^VSi:Bft^T/^=^Aa^«:<tt>-^S2Ji^±^fe 
^2SJ^±(D#/1P^ TiNjf , TiCll, TiCNOJl, TiCOjf&JOTiNOJi 

[0023] *3IW<D»IJM^ -r<V>ffi^»f ffi^SH«i»«f|Jtc:^$tbfc§)^ 

mmwmK^xxmnmjL^h<Dxhv,mmmm>±m<Dmmmmnm^ 

IB»fkT/l^^^A«^«*L»«)5«IK«rfiF u ^10'-75N, WSMHWCf-^y 
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L L U 

[0024] *%W<Dmm (other aspect) ^K^^M^^Jf 

[0025] tfrE*«^m^Lfci^(c, inEi(M^©^^fc#^5Kwufeafr©jaH 
[0026] 1->fcb*>, *flo|oS(i^^Mffl«Wlt z<Dm&tm\z.m 

So 
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[0027] sfc, mfc*v?xh%ft\\ mm^&mum. tim&&<D*fo\z.&tet&m 
mm Ltcmfcom m \mm^x^v^-m£U^ ^\ £>sv * tm\z&&'tz> 

[0028] MlET«^^^^Oj^fft 3 ^l m£t £10/im, HllB±»^b 

^VEtfJjRJiEt ^0. 5^m^t ^5^m-e % d>o % Kt/t ^5©H^^c1-^ 

4 4 3 4 

[0029] fffiB^^b^^^«^M!ESfrSffi{^^LTSit{c#^^|aa« 

o¥^*«^ti«aT»^^b^>ii*4i-^^b^^^o¥^ft«J: 

[0030] ftfc, tfjfB±«^l^^i m*3tt5¥^fi*iw #0. 2-1 

4 
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[0031] ttimru^Mit^ym^xxfWiB±u^Mit^>m^-'^:Ti(c 

1-m 

N)-T*mutt%, mmrmmt^^m^m=o. 55-0. so, ttjisxre^fb 

^^®^m=0. 40-0. 55^^£fc#,a^±«$©#£fc^*>'Jifc£j£l,fc 
[00323 ^W©-ifil^^>5*ifi*««WW:, *Wi«r'>*Ka:t>2Jia:U SWfcitf 

mmb&ftf®<Dtt%j]&mjE4\2tz£.b\z£<zx^ mm&m%wmm\m&L 

»XJMcML/cmi=i\ W^»^4^^^6b^^^PX^cfcv^TtSra 
[00333 ^W©ttifil!:*^>5*iii»««WW:, StUB^o^ho^Wo^^tcT, if 

r/^^mb<Dm\z^i-m^t}^mm-^b^x^ 0 

[00343 ^ofcfc, ^jfiijxAiL'rcw^cilttSrKftSit^-cts. £«?A#r$fctf\ mm 
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[0035] ±E^ffi««8BttSrffi^*ISWo§I|iJX*li, to<D®mm>h*>As<DZ.b^ & 
T (FC«) *^*W7HW* (FCDM) ©^WliWetWcl 

^•COSJIiiJfcfc^-Ob, tftb^ft^Utt, »5VtV^ IS^tt^^tU x 
[0036] *%n^iSttS«»t», MXAW^ flttttA^SKgCOmffiiSu 

[0037] <m-<Dmmmm> 

l33J;tfH2SriKl!:«Wi-5 0 0l««aioi»rig©7lSlMfi(SEM) 
V ^ffi^mgSLfc^SSW^^i (SEM) »-efcS 0 

[0038] ai^titf, mmsmxim^t, ^mu^im )m. mft2(®ix\* 

S#:2£LTte, =»/ W» (Co) *3 ilf/*fc«^^r/k (Ni) O^jg^B^^^^ 

ffifcT««ffi^^*>ti^«^^»^-^yhft^s#rf btvSo ^-e, Mffi 

TiCN)£, MSfcMfl»i#*!&4iu 5a, 6a#i&JRO$« % S^MS 
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3 N)^br/v^!>A(Ai p)w±7^ym%ifc, zb\ztt&mt*vm (cbn 

[0039] X^l(Cj;^(i^®MS3^SM^«^^>^<^ia©TM5t, 

&Tnm5<D±mfrbmmLitifrzmtmm*F^ rasa sot® ^sft2©« 

frmMLi£®%mtmm$:FtLtctZ, *<DJt(F /F )i*l. l~30-efc§ 0 
[0040] r*U^oT, W^«^4^g^ti^DX^CjoV^T±M40^^{I^W c ^V^ 

[0041] ttM3£>f*iJ«ffirl:tt:, 0**.fi, «flW30^7s/^WRlc«J:5#*^»JS»J:«J: 

</ET-> 
ft*2|MI:0. 2mm 

mmnm-. i2o- 

X— ^/l^tf— K:0. 17mm/# 
#m^tf-K : 100N/# GfiKflfS) 

(fcfcU *ffl8#fitt«»jl(rS»a6C"riiaE) 
§lfiHtfEJ£:5mm 

mm : ±ksi oiii^iMiao-cg^t^o 
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mmLtcmmtommmzftfeu ^(D^m.x^m^m-r^tiz.xox, ± 
nm^rnm<Dmm^mmm^mm^m(F)^m^t^x^ 0 

[0042] &4b\ m^a^^^^«#S^ffl«^^«ffi^lltHL^^^^X|| 
#3fe##f (Electron Probe Micro-Analysis) *feilX||)fem^^)fe5>W (X-ray 
photoelectron spectroscopy )#^-r«-rSi^^J;<9iiJilL^&!)5 : itS:0#S^5 

[0043] f&u ±K**?:5^W*», ^®MWo^fflffi^raiJ^^tL^^^\ £<9jE 

«t5J^ ^m^i-<^^m^vmm^ifm^-rxo^mmxm^^x 

[0044] 4*5, #3SKIU:;fttf, ^Icffllotf^ lWmsttt&fc2&>bMm\Mib 

L 

[0045] ±M4^ovvob. tui5©s±, -t^t>h±nm4<Dfkrm\z.imt 

±^«4<D±- is g ©Mi^±-2| g <^««fc|itli$fcf«*LTL*3J;5fc 
, ±-3« g #±- IS g tl^Nf^mJBH-S^J^, ±-i« g tPINPf^SfliH-S 
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mx± - 21 g j»±©tt«ji*sai(iLT± - is a a**m-t-5»#t>;iw5#, « 

u 

5*>, 2»Bfc»(liWfi*Si«v>tt«Jl#±»Ji4*C&D, *©±»Ji4©*||ifflfSj&s 

u 

[0046] fc*5, 01<O«^{j:J;tl«, ±»Ji4*SiMbT/K^l>Aji, TSBJlstf^^fb^* 
[0047] rrr?, W«M*tt^S#$ti5*x^^v^»«JB3dS|bJiii-5rt*<i«VN»* 

[0048] ft*?*,, 01<Z)#^{CjoVNT, r©ift^T/V5^l>AS4©flJ«t#mF t^^b 
[0049] £fc, iMbT/K-l>AJl4©*|(K(ffiF *S10~75N"T*, 

o^a-fb^^s^wiiffiffiF^ssoNfiii-efcs^i:^, aM^w^StefciRU 

^^b^^^*5OfiJ«fiF^n00N^±Tfc§vli^^^»*«tt^^ 
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[oo5o] rr-c, «si3©iiiig!i*5v vc, mmmmmmmm^tummL^isb^ 

mtT;V%-V&m4 (±»«) ©Tffi (M) fcfcttSM^ftSRttO. 5-3 ai m 

[0051] Jfcfc, #ffitf>&£Rf* % ^jgO|I!li!!i?^tfc6^J|[fl!f5p*&ft$ (Ra) <o%\&jimzm, 

5MM$£R---*U r<DbW- *£^HM^ftLT,JIS B 0601-2001 
(IS04287- 1997) (Ra) (D^ftl^jCpUT^fe^ 

[0052] £fb^ ±^^4<Dj^]f:t #2. 0-10. On inC, T§Pl5(D^t #3. 0 ~12. 0 

U L 

[0053] 01{C*5V^f*, $£tfb^VJg5fS, 0^ffifc#LTS£fc»T®;fr»& 

[0054] S#:2#J©TO^^|i(®w i ^0. 05~0. 7 » nTC, £>o, W&&k<Oifflte 

f H ^w^MIS^^^^^^^f H (D^^T/^=^Aa4{l!|(D^^| 3 H *Sw b<D 

[0055] ±IB¥^iM©:&#W*ai3&#ifef4, &&<b^v/i5<£>&#2fc<£>#ffirt>£> 
^^fc^^h j ^J:WB))^S(c4of^^^b^^5©^^J|i|g^w r 

^it^b^>'Ji5o^br/^=«>Aji4t©#jg36^a^2^sEici^36»o-co. 5 
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[oo56] zbK, i^mt^ym5^mmmtLtcn<D^mt^^m5<Dmmmmi'c 
\mmit^^rm6mmt^>±m7) &5~i5 » mxh^k^mmm^m 

Loo, MXm&*mib?>Z.ktfX% 5&xm$.L\\ 

[0057] tft, izmk^ymiiK ¥m^m^i^<mmm^m-rmmt^y 

[0058] ft**, ^<dm&, xMci<DmBm-kmxm&k<D%mik<D&-v s izmt^yr 
msommt ^l-io^m, mm&*'y±M7v>w&$*. ^i~5 M m-e, a>o % i<t 

1 2 

/t ^ 5<DMmmtcfz.kt)m$.u \ 

1 2 

[0059] $<b^ ^^b^^yri6^ffl*-[p]d^Bfc^, l^b^i/TJf 6^#H££ 

[0060] ^mtf-^ym5^mm^^m^Ltcm^(Dmm^mt^yni-8 a 
<D^mr^^it^2&,±xh^k^yy^<Dim^miLxmxmB^m^ 

¥®T^?Y&msx±xhz>z.ktf£*)m&L<, ^h^^r^^vitm 

[oo6i] rr-e, ^mt^ym5(Dmm^mt^>mi-8 a im(Dmm(i-^^mw-<D 
mm) \z#Lxmm%faim&vx*s*). m&Rmk?fi>nj-sa&mm*m#> 
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[0062] ftfc, IWBi^i^*J:tJ^iii^iRi©««Srin!*i-5t, Kiftf ^JistpolKW 

[0063] ^^^^^^8<Z)^ffi^|^{Cfc}t§M«^*5J:OT^T^^hit 

m\w\(Dm tmtE-rm^m, mmwm.*mMm(TEM)$:m^x, mmz<o 

[0064] ^rffi^tp] f^fe{t5m^«^*5J;^TOT^^hJt^JSi-5l^^«, S# 

Sliflti(SEM) (--C^Jx.^3000~50000ff-ca^1-§ii:-cajS-r ; 5- 
[0065] El2iiW^if^^>'i^lLfctit©^®^SiLfcSEM?Xt 

^\mm^mt^yM5a^Km^vtc^^m\^vx^yy^(Dimmm 
•rmmm<, ^o»i3i fc<D&mzfa±ttxM&m&%fa±-tz-ttf 
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[0066] $b\z, 0tm\fr?>±M7^ wmmm\:^>m5a<Dmmt\mm, mm, 

02(b) \zm1r&\zfcm\&9^ : ¥-8b<D¥)&&£&l n m£X±frbft%Z.bf)m 
[0067] fc*5, SffE^bT/^n^A®|^a3ig^*it^^^-t35^ ttfitWm^^S 

& a wm&mmb K m%&mmt<Dm&tLxm4kT/i^~vj*m4<ntt%*)&m 
m-rzz.bh^mxh% 0 
[0068] $^ mmmmomitmmmtstitcmmm, m^mmomymm^ 

fc<tt>loji, TiN/f , TiOf , TiCNOJf , TiCX)JB*5J;tfriNOJ|*»6>3te5»J;«? 

0. l~2 M m(D^IS-eTiN/5^^TMl0«^tlTV^ o :©T» 
«IMH-5o S#:2*fc{^^b^^®5^^^m^*£f:LTT^S-Cfc^Ti 
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[oo69] wntT^^&m* a m^m^t-r^m^a-i. mmt^ymsm 

ikT/V^V&m4k<Dm\Z-l u m^TOTiCOS, TiNOjf £fcftTiCNOJIcDV vf 
[0070] £fbf^ S^7V^~^Ji40±JI, i-*^*,®ff«[«Jg|3©^ffitTiN*^*5 

1 2&B&1rZZ.k\a:oT, xm$&&z^-tz>tztb, x&i&nmuti&K 

[0071] **3, ±ie^#^, ^aft^vji^bT^^^Ajitorafc* ra«£u-c± 
lxl*% &t>\^ mikT/^vj*m<D±m\zmmtLxM&LtcTiNm\mikT 

[0072] WlB^S^^^^Stgft^T/^^AJi©/>^<^--**S2a»±*^^ 

[0073] mrnxm 
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vT^m, m&f&m, wmmM, ^m^TkB^u^m^mo^omM^m^x^ 

izx<>x±&Ltcmmft&fr{bft?>mmzfcm'tz>o zlx, ±mmm<Dmm^ 
mM^^xwmtoJi^mjsiftoft-^ymjiZM-to 
C0074] mmommtste, mmon^tizmm'tz&x, -r< v ^ 

fl?¥£»ffi£(Ra)^0. 1-1. 5»m,Mlfm^mZ%ffi¥®mt$(Ra)&0. 5-3 

[0075] ftfc, ^©Sii:«x:liraiSl«(cvD)&iaoTiM3Wt5, * 
f\ ^r^ft£800~1000t;, 10~30kPaO^-C, SJ^^mfifeiLT^b 
(TiCOtf^O. l~10ft:gP/cK S*(N )#*£0~60ftir/cN 2§^*iif ( 

[0076] ^^^J^[^HJS^ffi^^bT,^%^j£>fb^V(TiCl 4 )^^0. 1~10 
»(N)#*£0~60ft^%,^y(CH )#*£0~0. T-feh 
~MJ/KCHCN)#*£0. 1-0. 4«cg|%, »^*$(H )^W5i^ 
£PfgLT&JS^V/^»AU J&jgiM£780~880t, 5~25kPa(CT$ 

[0077] m-e, ±iBfigJK^©5*>, Ki£:^*©T-feN=ihy/v^©«(^3»o. i~o. 4 
ovvofe, 780^-880^^^5^^:^, Wifi*»l!:*5V^)KJRSr3S:L, t*o*mn 

[0078] ^^w^-ef*, ^^k^^^aofifejgiatfffl (^a^^^TJi^iaw*) 
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[0079] ^-e, ±m^m^w<Doh, ffivti%mt^?>&&<Di&&mnx*te, ch cn (t 

3 

[0080] ^-C, ±iE$J8S3:#tf>5*>, RjfotfX*<DT±h~hVMCH CN)#*<D#Jl^O 

3 

3 A 

[oo8i] t.ft, mm^^m^i.M^'mt^m^ ©ch cN^mxm 
[0082] mm\z.xo*mm*im't%o mm^TmiitLXTiCNom*j&wtrz> 

m&im, mk^?>(TiCl)JfX*0. l~3ft«%^^(CH)#*£0. 1-10 

2 2 

^£800-1100^ 5~30kPa£-T5 o 

[0083] ^lt, mm, mzrn<~9J*m45:fmt&o mkT/^-v&mwjmfi 

mtLXn, ^bT/K=^A(AlCl s )^Sr3~20#3»%, i&fbzRiff (HC1)#*£0 

. 5-3. 5#$s%, niMb^*(co)^s«. oi~5. owm%, mik*m(H s) 

2 2 

#*£o~o. 0i<ta«%,a9^**(H)^^e>)5:5a^^Srfflv\ 900-1100 

[0084] (tins) i2%fmtz\tt, Rjfoxxm&bixmkffy mco # 
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M^^^SLTS^^V/^rttC^LAL, 5S-V/^£800~1100T\ 50~8 
5kPai:-rtL(fJ;v\ 

[0085] ^ott, ±®LttmzM%.x, ±&ik%mmmiz.xmmm3z&mLit®7oo 

[0086] ^LT, 0fMti«t«5, ^L«M3^ffi(D^<^^J^$|5^W^PX-r§ 0 £ 

<DwmMx\zx*)^mm3mmftirmmMmni$tixi$bim&mmz 
[0087] *mwiz±mmi&Mmmfe£tiz>b<Dxtzft<, mz.\t, 

mtLXit^M^ (CVD) feSrffl V ^^fiov ^Tl^Ut£\ MJf <D-gfl£fc 
I4£8l5£«3&&3f (PVD) fe[Cj;o-C«Lfct©-efcoTt «tV \ 
[0088] mz.lt, -IJTVZfV-T-jVymzX, ±Um4-rUm5<D%K^t>^7!)K TiAl 
Njf -TiCNJi^Lfd*/^ TiCrNS — TiAlNJl t Ltcfflffc N DLCS -CrSiBNJl 

[0089] <*-onit^*> 

tfcot, H3(a)tt*&fi&ft& (b)riJt«^jT?*>5o I4ftlf|||^ 
t?«BO*S»i«i(SEM)?Xm 04coa*^«*^it 

[0090] 03, 4(cj;tb«, mmmiju^t, mzx&m-ra )2ii4, mm<Dm 
mizmiumM23&{k&mmm (cvd) ^rs^f ^Lfct©t?*>5 0 
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[0091] ^mmmm^n\f, mm^-rxy^ mmmm23t±,x^ ^<th^mt^ 

fikM^M) KM, «f!I^tffflF*40~500«(H3^tt5(m)^*bfct)0^ife5o 
[0092] rr-C, | £LT&j£f &frtWteW\ IH5^-r ±5 fc, IJ|2 

SM$*«^-Ci!K^33^^'r5^^#34^[ll^$«S!W33^5^L 

m27<D^^zmw2iimmi-^\mnmmm23^m\mm^tt.i,<Dx 

[0093] *»WfcJ;ntf, ±ie#nx*K>««27£LT, B&S&27<D^>b\Z.&m& 

mtoi-%&\mn®mm23ZMm\zBm^tzftMtLtzt><Dxh?> 0 ?.<db& 

#®rt^«^^rt^J;0^W«»23Ott^feJ;Wtt ; |rffffi-e#5-t^ 
[0094] #3PJ^tlff , ^n^hO*«27(0|i^i^V^, 03(a)<D£5«*S*S2 

<D^m^m\mm^tixrumm3ixwm^^<D^mm^±uim32t 

[0095] rr-C, fc*5V ^ ^7^^#&<Dffi«a^V ^ ^yjHD*®^ ZJyt 

\zxoxm^titc^mmu<D^-mmm. ^^(Dmrnm^^x^mit-r^t^ 
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3H;:*5Jt5 s pi&^9y^WIBIH:80/*m«±*C*)«©^«kv\ 

[0097] ±mmm^x, tctx.m^m^±^tmmmwmm 

y^25«41-§^^oT^^$tLT^fciC^^^^«^LTTO 
^««23^5/t , y^Lfc?)^»Lfc?)1-5r^^<««?:KJt5i'C#5o ZtlimL-X 

Wfe1rZ>Z.t\Z.£^X, ±MM32{ZX£)$Ltc?7y?25(Dimwm£tlZ>t£lb 

[0098] i-Jfct?*,, ^«27(Dm^tC*5V vC, mMfc?9>m2A<D±Mfflm2\Z.9>?y9 

1\ ra^aS23(c±#^^^pt?ofc#^(c^^b^^«24i^bT/^ 

-!7^H4<z)v^^\ ^tcim^^^y^25^-mmmhxmwmmm 

23(c^^5/tV^^|64Lfc?)^l6^«Lfct)L^1-<^5o 
[0099] 03 (b) <Z> J;5 fc, ^b^>*24£ft(C *3l ^9y*25©£j*Sf(£tfS 
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[oioo] m?, mw2(DmmztcM<D±^^-r^tcy), ^-r^M-r^b, mmt 
27^\znm-r^>mw-2(DW-mmmm.27±w-(D%%(Do. m^o. em^zx? 

[0101] ;frn^*h<0l*^g«&{J::i3V^ $^b^y/l24cD±«^ 

^^x/y^o. 5£n^#K0. 2^T^fc5-^M£L<,rtu:: ( £oT$^b^ 
>S24(D^y^(D«#j^^i:ig'fbi-^r^^-et5 o -titziioT, iSgfl^y 
a24^bT;^-^®4io^tt^ii5*^ < b^-e^i : ^(c^^t:^>' 

«24g#0^^^0#M^«J$lJ1-^^ 1 t>-et5o If$ll 23£#tf> 

[0102] ££>f^ T^mi^31^{t^^^WRI^80Mm^±, #{C100 M m^±, £b 

[0103] l^3(DX^2l(Da®fffi{C*5tt^^M J f-m«#^1-|a4^ < J;tlif, 
^^b^^^24^^^27^^ lc #^i-§^tilL/cS#:2(D^^e{C«^ 

35£, TIH5^^b^>'a35^IS{c:««Stt"CTSIS^^b^>'Ji35«J:»J l t>¥ : 

^7^F^ll^^v>±«^b^^«36^»S^#^L/cTO^o-CV^ 

Tmz.*xm\.xzw^bz®$kmmM.x, mmmwmmw^y^s-y 
[0104] ±Mm.mt^ym^(ommm. s^m^s^m, TMifkf? 
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>m35COmmt #ljim£t ^lOnmX, ^o, Kt/t £5©BBfiteiftfc't-£fc 

3 3 3 4 

^^feT, IJ,2l£^LT<D^tV^^}li£|£li;U ^o,«V«f§tt« 

[0105] *fcB4fc*t- j;5fc, ^t^>m24^(D^mt^yn^mmmm\m 

^m^mm^xm^r^am^mmx^ 0 rtucto-c, mww&m23<D 
mmmmmimtm^x, x&2i±ftkLx<Dmmtmkm&&&&MtMK 

tkn^i-Z>Z.ktfX%2>tcMz.m*L\ \ 
[0106] rr-C, S^23Sffi^^LTSlt^#^^ffi^0^^bf-^y»^«, s& 

»ft»»«:f&-ro ^»c^i5**K«Wi23©»iiiiajWB*l!:T, W 

[0107] &jb\ i<D#^te x ^mt^yM24^(D±MRmt^ym3^\z.m^W-^ 

HrfiHw #0. 2~1. 5 Mm, #fO). 2~0. 5Aim-C*>t), ;5*0, T^lftf^ 
«35fC*5Jt5¥^^ffiw ^±«^b^^S36(D^^f H jigw £<Dit (w / 

3 4 3 

w 4 )#0. 7^T,#^0. 5JSJlT"C*)5^^^b^^li24g#©W^iW4*5 

^j^lt, mwmmm23±wkvx(Dmmm^^xmxmmm^tcmzm^ 

[0108] w \zm *xmim&i>>ttzfc&4k7fi^*<D¥i%te&mt:mitt 

zu&kvx^ *mmM23&$tt mm moi ^«twi?*i^?r 

m\^^b^V®24(D#S$»^*5VN-C»2^MticM23^M^^ 
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[0109] tit, i%mk^?ym24(Tmfcmk^*>m35&£xf±ni%m\:?-?ym36) 

frniC^JtmUtbZ, TU^mt^yM35^^^Xm^O. 55-0. 80, ± 

u&m^z^mmz.^xmm. 4o~o. 55<Dmm^^t7iK ±us^mt 
n$imm23<DM^t°^&te£xfmxm&znfrz>tcib km^u \ 

[0110] fg-©ll»«^#f£, S#:2^^^yg24^CDM«T®10^L 

/K~?i>Jl4<7>±Jif;:^Jll2i;L-t, mt^^ (TiN)S, ^b^^y (TiC)S, 

l^8^*y mcNO) € , wmcff-^y mco) Ji&itmsite^y (tino 

) € tf>3¥tf ><bi£ tl£/>ft < ^ lM#2£>/&#Oi£ffcK>ij: , RftttM 23tf)&Jg 
IHMfc*;*Jtf>fa±, ^S^^y®24, ^bT/^>>AS4om^> $ 

[0111] 

btfx%Z> 0 

?-?>m35(D}$m) W^>/^M£800~840 t C<Z>OTfcU K&fbf^V 

m^jm^m (±us^mt^>m36<Dmm)x\t, ^-y>/^m£86o~9oo 

KfemhtcCH CNtfx<DM-fr%\&Mhm j $>1rz.bXhZ> 0 ztiizkoX, TUI%^ 
it^yM35^h±U^mt^^m36(D^y^m^ir^t^x^ 0 

[0112] tfc^t^m^m^xmn^mmmmhtcmoox:^x<D^>^<D^mmm 
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[0113] sx±, m-<Dmm^m^x^r.<ommmm(o^m^n^m<Dmmmtmt 
coin] mmm&mfx*&m<Dmmfflmtmm\mm-tz&, *mwmj< 

^Ji=i/VVh(Co)^^6«*%, 0/*m<2j^b^^(TiC)!|ft*£0 

. 5«% TaC«^5KS%co#j-a-e», M&lx, yux&m^mmx 

A«(CNMA120412)(^«L/c^, Jft^MV^&3l£;!&U 0. OlPacDX^ 

*5V^JISB0601-2001{c2pCfc^TOfe$(Ra)«l. ljtm, 1-<V^f;i:*ott 
3gfrTO&£ (Ra) (30. 4 ^ m-Cfeo/c 0 
[0115] ^ ±E«8!^{i*fLT, CVD^^J;»)#a©«[M^2^^-r«fig(0# 

, TiCN5tt, RlS^^OCH CN^©«^V A Srl. lflcW 0 /otf>£>l. 8^%* 

7^IL«No, I- l-9^^ffl^«§JSijX»f^MLfCo 
[0116] #^cIJM;:ovvC X^»rfSifc^v^TT»^^^9y^»»*tfV^ 

2 3 

[0117] gg^y^y^ttSlCSEM-REVETEST 
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T-:N2-1487) 

[0118] aMm^■m»(TEM)?^fflV^T^2^iE^-r§M^«^-ct§<J:5 
[0119] [&1] 
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[oi2o] &btiit%}mxM t &m^xT%&<D#iWizM, ^mmnmm^^mnmnmm 

I AT&tfc : CNM A 1 204 1 2 
$JI3iJ«:250m/# 
i£?)5i£:0. 3mm/rev 
#|<93£#.:2mm 



WO 2005/092608 



30 



PCT/JP2005/005966 



mm :^^44WR4*«#^y-^»(FCD700) 

Ij|-«:CNMA120412 

i508iJjt£:25Om/# 

IOSS:0. 3~0. 5mm/rev 

IW5IB:^ltH:S5«f»ia»: 

[0121] [*3] 
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[0122] ^1~3«W, F/F#l. U9/h£l^fNo. 1-7*3^^1-8^^, TyVyftf 

2 3 

, *&W\zm\ F/Ffrl. l~30(D|5Hrt^M$tlfcNo. 1-1-6, lOTfl 
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fcNo. 1-1, 4~6^temm®mnm\z&^xffim\m&mmmmmtb\zfa 
±u &b\ms F/Fm. 5^5<Dmmmzmm&fitcNo. i-u 4-e«, mum 
m ^xmnmm \z.%>^xt&m4tr?bv , mxm&& xxm^-y 
mtitcmnmrnzm-rzhnxh^tco 

[0123] [UMlI] 

V-f^^feHTTM :TiAlCrN^ (JRJ92 n m) , ±MMoS M (mm ix m) 
ffiLfc^m, F (±§(5S)-30N,F (TSGJf )=80N, F /F -2. Z.<D 

U L L U 

[0124] [HjfefllHI] 

^BA^aa^WLr, rr^m^x, im n -.mmt^x 

TiCN) 1 Wmi n m) , 2® g :TiAlNJl (0E92 m m) , 3jf g : CrNJI (ig|J¥0. 5 
ZWmLtzW^ F (±M :TiAlN®) =40N, F (TM :TiCNg) =60N, F 

u L L 

/F^l. 3-Cfco/c 0 :©i^^^5M^ffSLT«»^fcfc5W 
[0125] [H»IV] 

j^Lfc^No. iv- l-KDmm&mmmjLMtZftMi'tco 
h,m^^<DT±h^hv^(cHCN)^(D^^mmm^mM^x^mit 

[0126] 
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[oi27] mntcum^^x, mfflmmnmm^t&n&mmifcmtmmsm 
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[0128] ±m^mmwm^M^tc\tsEM^M^xmm\:^ymwm^m^mM 

4 3 

&^[*Ntft**3SS: 10%KOH + 10%K Fe(CN) ] t iS^^y^S^ifeL 

3 6 

tcft-mtu zhz&mmmm*fztesvM\zxmmLx£mfrm^m%.Lti 0 m 

[0129] ±IE«ig*W9JI^WIWWi©^y^1WIR3r, TEftfrTJfrofe 

[0130] ^gi^/^^th^CSEM-CALOTEST 

E#30mm3?f^£H3E 
^Vf^VK'*— *h 1/4MICRON 

m«^figwt-5S^<Dii:^^^^^(7)E^t*i-uTo. i~o. m 

®©jl!I^W:0. 3-0. 7nun)t^5J:5(-*«$^^-C^^^^LfCo^ 
*5, ttf!E^;y^P«CoV>Tte, TW^^±»ili1 3 ^^200Mni(7)^ic 

±W©tty/x©|l*#ffll,fco »*tt*5U^l,fc. 
[0131] **3, g3(a)WNo. IV-2, 133(b) (iK^No. IV-SfcoVvODtfia^h 
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PffiNo. IV -2 
Tffi?7y?MM:x=l. 82mm-r 4^=0. 4550mm 
±lf|5^^WRI:y=2. 81mm4-37@i0f = 0. 0759mm 
y/x=0. 167 
f£|SfNo. IV -5 
TU?7y?fflM:x= 1. 82mm^28@0f=O. 0650mm 
JsM?7v?Wm:y= 2. 99mm-f41@0f=O. 0729mm 
y/x=l. 122 

[0132] £bK s f&R$MOtt;t;^ ^WJ1^IrIC®)^^#0^^7^^K^{^;o-C 

SJ^LfCo ^(i^5t^Lfc 0 
[0133] [*5] 
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[0134] ^lt, ^§jgijx«fflv^Tia<7)^#^j;«9, mwtmnmmtsxvmmwm 
mmmmm) 
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[oi36] m-QXJo,mmt^^m^mi)^mm^>m^m^yy^m-m 
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[0137] c^ic^LT, tc^v \ m.mt^>m<Dmwm<Dy %tm (tiks 

ic<<^Tv^f*#No. iv-3dsftt>»ss^, m^^th\mfix\-tz 0 
[oi38] [0l]^wo^-o^^i^ic^^^sffl^^glJx*o^iS»rfflo-0!l^cov^ 

[02] (a) ^l©$-o^Wi;^*«gBM9W©W^i|bf^y( 

TiCN)StcM^»^^®d^^Lfc^O^^«^-®«^X-efeO, (b) 

13, roiliii^^^lo^gsiss^o^ijbf (TiCN) I (±£imc 

[03] (a) ^^ojgxon mmm^^mm^mmmj:^^^hvtc 

[04]03 (a) 0|g®M§lglJX^WS(C*D}t5^ f»oV vOZ>*fe 

[H5]*n^h©W»*feSrRW-r5/tJe>©«^C:H"e«>5o 
[0139] 1,21-«S«I|(I|) 
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3, 23—mimmm 

10-TiS 

31 • --mtftfrrsn<»'Tmm 
34-.. 

h • • b^*yT«©¥^ilH«rH^5i*<^* 
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w 2 - • •mmk'?fiy±m<?>¥mw&M 

t 4 - • 'K^bf^Jioia^oaw 
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u 

fftmMfc^mm*bmMLi&bbz>mmffimzF tLtct^, z<d&(f /f )#i. i 

L L U 

[2] mmivmmiFj mo^N-cm, &^mmm$rm(F) moxut-ehz 

Brum t<D wm^m^<DmR^o. 5-3. o U mxhm^mmm(Dm 
M mm±nm<Dmm&2. o~io. o»mx\ fftmmmnmm^. 0-15. o M m 
[5] Mm±nm&&ft<khim<Dm4kT/i'^vAmzMcmu K^mmrum^> 

[7] tiJieSftffl^TO^ij^w^O. 05-0. 7 m mT\ ^o^SftffiJ^W^tll^ 

1 2 1 

2 

[8] tfllE^^b^^^{i/>^<^|flE^bT/^^^ASiB!|(C^^$^c^^{b^ 
*^±JI ^tfIIE»fl!l(v:M$^c^^{b^^^TS fca»bfc!> , lo^iftf^y 

[9] tillB^^b^^T^^fft^n. 0-10. O/im, MO^b^^iS <£jgl 

fft 2 ^i. o~5. o»mxh<o, &^i<t/t 2 <5<Dmmmtci-m#mmm<Dm 
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•r$kmt^*^m*<DM&m*bttbth k % t^*>-& w 

[12] mm^^^mjt^>n^mm^.it^^rm<Dmmijm^hmmv 

[13] MIE±^S(D«S^«^c^®a, tiJiB±^Jf o&T®«J&£ftfc* 

loflS, TiNS, TiCS, TiCNOJl, TiCO^^oiOTiNOS^^^^i^iO^fftL^ 
l«W±0«t««T?*)5m*3g5|E«0*ffi«[«SlJ«-o 
[14] WE^^b^^V«^bT/W^!>Aao/>^<^-^^2gW±^^^«?, ^ 
2S^±0^rai-> TiN« N TiCjf N TiCNO®, TiCOS&itmNOjf 

[15] tfrfBBMtT/i^^Jias oStefi«3tSr^Ti-5f»*3fi5fB«©^ffiK«g|JWo 

tie] mftmmmmmbzmu swiit Wfss^Bic^^tL^^b 

mM^mWLfcS^o^^BicM^^^MfE^^b^^vStc^v^, ^9 

[17] mfot, mmmmt*mu mwm.m\z>pte<th, timmmm\m^ 
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[is] mmr^m^^ym^mmtinnm^t^ioixm, mmiM^mt^y 
M<nmmtm. s^m^t^sMm-e, j.oi<t /t^som^mtcirm^u 

[19] mmrmmt^ym^xxmm^u^mt^ym^fD^mit^yn^ 

^mt^ynw^^mx^^ mmmummnm mi uu a 
[20] M$&±mfcmk?fiymfcmz¥i$w&mvr&o. 2-1. s^m-e^, 

[21] m^rui^mt^^m^xfmm±u^mtf-^M^Ti(c i Nj tmhtct 
t> mmruikmit^ym^n^m^o. 55-0. so, mm±u^mt^ym 

(C&ttSm^O. 40-0. 55©j^^)5;5|»3ft3fil7K*©*iB*««Wto 
[22] 1-<V^ffi^(f®i«^»tC«$^c^^^WgiJ^(C^TT^gWPX 

#ym<Dmmfrbmmi,%3#>mimmzF^ mm^mt^ymmmmw^m 

m#fiF L ^80N£t±-C, ^»-o-tOJt(F L /F o )dU. l~30-C&5^giJXj| o 

[24] ir<^mtm\fmt(D^mmmmmm^tcmj}^mmm^xxmmx 
i-z>tc#><D®mi:McXh<ox, mm®mm#mm&m6t.tcm7mM<Dmmwi 
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